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High efficient conversion from Jc to Js and vice versa is the key for spintronics to enhance device performance and to provide with multi-functionality. The most promising way to convert from Jc to Js is to exploit spin Hall effect (SHE) [Refs. 1, 2] . SHE is a relativistic effect expressed as ,
where aSH is the spin Hall angle, e (< 0) is the electric charge of an electron and is the quantization axis of electron spin. The experimental studies on SHE have first been done in nonmagnetic semiconductors [Refs. 3, 4] followed by nonmagnetic metals with large spin orbit coupling parameters [Ref. 5] . As in SHE of nonmagnets (NM), one can expect the charge-spin conversion in a ferromagnet (FM). In the first stage, the conversion from Js to Jc in FM was reported [Refs. [6] [7] [8] , followed by the theory of spin anomalous Hall effect (SAHE) [Ref. 9] and experiments generating Js [Refs. [10] [11] [12] [13] . The most apparent difference between SHE in NM and SAHE in FM is that the charge current appears in the transverse direction due to the anomalous Hall effect (AHE) [Ref.
14], Jc AHE , which is defined as ,
where aAH is the anomalous Hall angle and is the quantization axis of local spin in FM. This FePt (its unit vector is defined as p). As shown in Fig. 1(a) , the orthogonal configuration of Jc ⊥ p corresponds to the evaluation of SAHE. Other possible effects such as SHE and interface effect can be identified in the parallel configuration of Jc // p. We fabricated the rectangular-shaped devices with the orthogonal and parallel configurations on the identical substrate ( Figs. 1(b) and 1(c) ). Together with dc current (Idc), the radiofrequency current (Irf) was applied to generate an oscillating magnetic field, which excited FMR in the Py. The length of GMR device was fixed at 10 µm while the width (w) of (R (t)) oscillated through the GMR effect. As a result, the applied Irf (t) (= I cos(2p f0t)) and the oscillating R (t) (∝cos(2p f0t)) generated the rectification dc voltage (Vdc), which was detected by the lock-in amplifier. For the FMR measurement with the Idc application, the sourcemeter was connected to the dc port of bias-T.
Let us first explain the structure and the magnetic properties of GMR tri-layer. The out-of-plane x-ray diffraction profile ( Fig. 2(a) ) shows only the 220 diffractions of FePt, Cu and Py while in the in-plane XRD (Fig. 2(b) ) only the 00l diffractions of FePt, Cu and Py are observed. The in-plane f scan for FePt 200 diffraction ( Fig. 2(c) ) exhibits the two-fold rotational symmetry.
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Therefore, the GMR tri-layer was grown with the epitaxial relationship of (110) Fig. 2(b) indicates that L10-ordered FePt was formed. The crystal orientation relationship between SrTiO3 and L10-FePt is schematically shown in Fig. 2(d show the FMR spectra for the orthogonal configuration-device at Idc = 4 mA and -4 mA, respectively.
qH was set at -10º and f0 was 4 GHz. Vdc was generated by the rectification effect through the CIP-GMR effect, and the resonance peak comes from the FMR of Py. The experimental spectra were 19]). The previous transport experiments using L10-FePt suggest b ~ 0.4 at most [Ref. 20] . This means that large z = 8.7 is required in order to explain the large aSAH. We note that the parameter z is defined as a ratio of the spin current to the transverse charge current by AHE. Therefore, if the spin-up and spin-down electrons are scattered to the opposite direction, z can be larger than one. The parameter z was introduced in Ref. 9 phenomenologically, and an evaluation of its value by, for example, first-principles calculation has not been reported yet. Our result, however, suggests that even a FM
with a small AHE (aAH) has a possibility to be a high-efficient Js source by SAHE.
As mentioned above, several origins of Js, other than SAHE, have been proposed in CIP-GMR structures. For example, the inverse SHE of Co was reported in Co | Cu | Y3Fe5O12 [Ref.
14], where the spin polarization is geometrically determined and is independent from M. We confirm that such M-independent SHE does not exist in our sample by measuring the FMR in the parallel configuration. Note that SAHE becomes zero in the parallel configuration whereas the M-independent SHE is finite if exists. However, no clear qH dependence of dDHRes / dIdc was seen for the parallel configuration-device ( Fig. 3(g partial (not full) magnetization switching of Py. The remarkable loop shift was observed by applying Idc, which is attributable to the SAH torque. The switching experiment was carried out using the measurement sequence schematically shown in Fig. 4(c) . Fig. 4(d 
